and S Search). In collaboration with Dr. Pearson, the programs were modified and 
documented for distribution with GCG Version 6.1 by Mary Schultz and Irv 
Edelman, and for Versions 8 through 10 by Sue Olson. 
[0022] Unless otherwise indicated, all nucleotide sequences determined by 

sequencing a DNA molecule herein were determined using an automated DN A 
sequencer (such as the ABI Prism 377). Therefore, as is known in the art for any 
DNA sequence determined by this automated approach, any nucleotide sequence 
determined herein may contain some errors. Nucleotide sequences determined 
by automation are typically at least about 90% identical, more typically at least 
about 95% to at least about 99.9% identical to the actual nucleotide sequence of 
the sequenced DNA molecule. 
[0023] Unless otherwise indicated, each "nucleotide sequence" set forth herein 

is presented as a sequence of deoxyribonucleotides (abbreviated A, G , C and T). 
However, by "nucleotide sequence" of a nucleic acid molecule or polynucleotide 
is intended, for a DNA molecule or polynucleotide, a sequence of 
deoxyribonucleotides, and for an RNA molecule or polynucleotide, the 
corresponding sequence of ribonucleotides (A, G, C and U) where each thymidine 
deoxynucleotide (T) in the specified deoxynucleotide sequence in is replaced by 
the ribonucleotide uridine (U). For instance, reference to an RNA molecule 
having the sequence of SEQ ID NO:l set forth using deoxyribonucleotide 
abbreviations is intended to indicate an RNA molecule having a sequence in 
which each deoxynucleotide A, G or C of SEQ ID NO: 1 has been replaced by the 
corresponding ribonucleotide A, G or C, and each deoxynucleotide T has been 
replaced by a ribonucleotide U. 
[0024] As indicated, nucleic acid molecules of the present invention may be in 

the form of RNA, such as mRNA, or in the form of DNA, including, for instance, 
DNA and genomic DNA obtained by cloning or produced synthetically. The 
DNA may be double-stranded or single-stranded. Single-stranded DNA or RNA 
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may be the coding strand, also known as the sense strand, or it may be the non- 
coding strand, also referred to as the anti-sense strand. 
[0025] By "isolated" nucleic acid molecule(s) is intended a nucleic acid 

molecule, DNA or RNA, which has been removed from its native environment. 
For example, recombinant DNA molecules contained in a vector are considered 
isolated for the purposes of the present invention. Further examples of isolated 
DNA molecules include recombinant DNA molecules maintained in heterologous 
host cells or purified (partially or substantially) DNA molecules in solution. 
Isolated RNA molecules include in vivo or in vitro RNA transcripts of the DNA 
molecules of the present invention. Isolated nucleic acid molecules according to 
the present invention further include such molecules produced synthetically. 
[0026] In another aspect, the invention provides an isolated nucleic acid molecule 

comprising a polynucleotide which hybridizes under stringent hybridization 
conditions to a portion of the polynucleotide in a nucleic acid molecule of the 
invention described herein. By "stringent hybridization conditions" is intended 
overnight incubation at 42 °C in a solution comprising: 50% formamide, 5x SSC 
(150 raM NaCl, 1 5mM trisodium citrate), 50 mM sodium phosphate (pH7.6), 5x 
Denhardt's solution, 10% dextran sulfate, and 20 ug/ml denatured, sheared 
salmon sperm DNA, followed by washing the filters in O.lx SSC at about 65 °C. 
By a polynucleotide which hybridizes to a "portion" of a polynucleotide is 
intended a polynucleotide (either DNA or RNA) hybridizing to at least about 1 5 
nucleotides (nt), and more preferably at least about 20 nt, still more preferably at 
least about 30 nt, and even more preferably about 30-70 nt of the reference 
polynucleotide. These are useful as diagnostic probes and primers. 
[0027] Of course, polynucleotides hybridizing to a larger portion of the reference 

polynucleotide (e.g., the deposited plasmid), for instance, a portion 25-750 nt in 
length, or even to the entire length of the reference polynucleotide, are also useful 
as probes according to the present invention, as are polynucleotides 
corresponding to most, if not all, of the nucleotide sequences of any of the 



nucleotide sequences included in the present intention. By a portion of a 
polynucleotide of "at least 20 nt in length," for example, is intended 20 or more 
contiguous nucleotides from any of the nucleotide sequences of the reference 
polynucleotides, (e.g., the deposited DNA or the nucleotide sequence as shown 
in any of the figures). As indicated, such portions are useful diagnostically either 
as a probe, according to conventional DNA hybridization techniques, or as 
primers for amplification of a target sequence by the polymerase chain reaction 
(PCR), as described, for instance, in Molecular Cloning, A Laboratory Manual, 
2nd. edition, edited by Sambrook, J., Fritsch, E. F. and Maniatis, T., (1 989), Cold 
Spring Harbor Laboratory Press, the entire disclosure of which is hereby 
incorporated herein by reference. 

[0028] The nucleic acid molecules of the present invention are suitable for use 

in vectors. As such, polynucleotides of interest can be joined to the nucleic acid 
molecules of the present invention, which may optionally contain selectable 
markers. A preferred embodiment of the present invention is that the vector 
comprises a functional Corynebacterium replication origin. A replication origin 
is a nucleotide sequence, typically several hundred base pairs long, that is vital 
to the initiation of DNA replication. 

[0029] The vectors can optionally contain an exogenous terminator of 

transcription; an exogenous promoter; and a discrete series of restriction 
endonuclease recognition sites, said series being between said promoter and said 
terminator. The vector can optionally contain their native expression vectors 
and/or expression vectors which include chromosomal-, and episomal-derived 
vectors, e.g., vectors derived from bacterial exogenous plasmids, bacteriophage, 
and vectors derived from combinations thereof, such as cosmids and phagemids. 

[0030] A DNA insert of interest should be operatively linked to an appropriate 

promoter, such as its native promoter or a host-derived promoter, the phage 
lambda P L promoter, the phage lambda P R promoter, the E. coli lac promoters, 
such as the lacl and lacZ promoters, trp and tac promoters, the T3 and T7 



